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The goal of this project was to produce a useable software development
system for the Digital Group M6800 microcomputer. The design was to have
implemented the command language of the Digital Group Z-80 operating system
and and have the capability of assembling source programs written using the
Motorola M6800 assembly language mnemonics. The program developed to
fulfill these requirements was assembled using the Motorola M6800 cross
assembler and occupies approximately 7K bytes of memory. The functions
provided include an editor package for the entry and modification of source
programs, an assembler which meets the design goal and a debugger package to
facilitate the checkout and execution of the programs which will be
developed using this system.
INTRODUCTION
This document describes the use of a software development system for the
Motorola M6800 microprocessor. A Digital Group microcomputer which houses
the processor provides 26K bytes of programmable memory , a video display /
keyboard console, printer, and cassette tape storage system. Facilities
are provided in memory resident software for entry and storage of assembly
language programs as well as an assembler and debug package for conversion
to and test of object code. The assembler supports the standard Motorola
assembly language and a subset of the Motorola M6800 Cross Assembler
directives. The command language is designed to be similar in use to an
operating system provided for the Digital Group Z-80 processor which is also
supplied with the computer.
Two levels of operation exist in the operating system. Level 1 of the system
is entered upon completion of the ROM based bootstrap loader which loads the
system into memory. This is the basic Digital Group operating system which
was built upon and expanded to the total software development system. In the
level 1 mode of operation , a menu is displayed showing the available system
commands. Functions are initiated by entering the number which is
associated with the position of the command in the menu. The operation of
this portion of the system is described in the Digital Group system
documentation. Program 7 on the menu is a loader for cassette tapes written
in the Motorola software standard. This loader reads object tape files into
the system at 300 bits/sec from an external tape device connected to input
port 2. Program 8 initiates the Editor/Assembler which is level 2 of the
operating system. In level 2 of the system commands are initiated by
entering a four character command name followed by a list of parameters. The
purpose of this report is to provide a reference to the effective use of the
level 2 command set.
CHAPTER 1 DESIGN PROCEDURE
The software development system for the Digital Group M6800 microcomputer
was designed in a modular fashion. This was accomplished by defining the
system using a structured English description of each function and then
iteratively refining that description into final form. The structured
English description has been formatted using a text processor known as PDL.
PDL stands for program design language and is marketed by Caine Farber and
Gordon of California. The PDL listing is contained in Appendix A. This
processor accepts plain text as input and produces a formatted listing. The
PDL description is equivalent to a flow chart with the exception that in
cannot conveniently represent constructs which violate the rules of
stuctured programming. It has the additional advantage that it is machine
processable and unlike a conventional flow-chart may conveniently be
updated to reflect the current software approach as a program is developed.
For this project the PDL description was used not just for algorithm
documentation but as a vehicle to describe the system during the program
design phase.
Each program module has one entry point and one exit point. This module
design goal was carried to sections of inline code as far as possible.
Implementing the design in PDL prior to coding facilitated using only the
structures of simple alternation and iteration as well as sections of
sequential operations. The operations of alternation and iteration are
shown in the PDL listing by various levels of indentation. The indentation
of statements is controlled by the use of keywords to identify alternation
and iteration constructs. The alternation construct is implemented using
the keywords IF - ELSE - ENDIF. The else section is optional. The iteration
construct is implemented using the keywords DO - ENDO. The remaining text in
the listing is intended to provide a high level understanding of the program
module operation.
Control statements are used to identify modules within the system. These
control statements are not printed on the listing but serve to identify the
module name which is shown at the top of each page. The module names are
identified in the table of contents for the design document. In addition to
listing the module in the table of contents the processor identifies each
use of the module name within another module. This is shown by an entry in
the REFERENCE PAGE field of the listing line where the reference was made.
This facility was used during the design to develop the approach in a top-
down manner. Each module function was identified in a general fashion.
Then, where similar functions were identified or segmentation of the module
was necessary due to its size, the statements of a module were further
explained as a sub-module.
In order to follow the design using the PDL, listing the block entitled
"PROCESS THE NEXT CONSOLE COMMAND" should be used as the starting point.
Each entry in the REFERENCE PAGE field provides the page number where the
function shown on that line is explained further. By successively following
the reference page trail, the design can be understood from the top level
down to the level from which the code was generated for each module .
CHAPTER 2 INITIALIZING THE OPERATING SYSTEM
2.1 LOADING THE OPERATING SYSTEM
The operating system is loaded from the tape cassette interface by starting
the tape recorder at the load point of the tape and depressing the front
panel reset button at the start of the low frequency tone. The level 1
system menu will be displayed on the video display when the tape load is
complete.
2.2 ENTERING THE OPERATING SYSTEM
Level 2 of the operating system is entered by selecting program 8 from the
level 1 menu. A sign-on message "M6800 Assembler / Editor" is provided to
verify entry into level 2. When level two is entered for the first time
during a programming session the NEWF command must be used to initialize the
system memory to a known state. After this initial entry, the NEWF command
must be used only when necessary to completely restart the system since it
erases the entire system memory. The commands available in the operating
system are summarized in the command summary and are further described in
the detailed command description section. Each command consists of four
letters followed by a list of parameters such as start address, line number
etc. Entries in the parameter list are separated from the command and each
other by one or more spaces. The tab key may also be used for this purpose
because it is interpreted by the system as a series of spaces. Limited
checking is performed by the system of the validity of each entry. If a
command is entered which is unknown to the system, the error message WHAT?
will be returned on the console. Entry of a command which is to modify the
current text file will return the error message BAD FILE if the system does
not have an active file. When a valid command is recognized by the system it
is executed and the system returns for another command.
2.3 CONSOLE INPUT/OUTPUT
Commands and programs are entered at the console. This device consists of
the keyboard and video display. The console driver software is written to
emulate a conventional CRT terminal. As lines are entered into the system,
the video output device scrolls upward and the new line is displayed on the
bottom of the screen. The keyboard is the input device and must be operated
in uppercase mode. Input from the keyboard is buffered prior to being
decoded by the system. This allows correction of errors in the command line
prior to termination of the command by a carriage return. Striking the DEL
key removes characters from the command buffer. As the characters are
removed they are echoed back to the console display.
Additional special controls have been implemented in the input system.
Typing a CTRL - L clears the video screen, CTRL - X cancels the current input
line, CTRL - I tabs the display, and CTRL - cancels the auto line numbering
mode. The tab stops are fixed at intervals of 8 spaces.
2.4 PRINTER OUTPUT
The PRON and PROF commands enable and disable the system printer. When the
printer is enabled, output to the console is copied to the printer- With the
printer enabled, the system runs slower due to software delays incorporated
into the printer driver. This delay operates whether or not the printer is
turned on. It can be used in this way solely to slow down the scrolling rate
of the console.
CHAPTER 3 OPERATING SYSTEM COMMANDS
3.1 COMMAND SUMMARY
ALTR displays and modifies memory
ASSM initiates assembly of current file.
AUTO initiates the auto line number mode
BREK inserts a breakpoint in memory
NEWF initiates a sytem restart and clears non-system
memory
DELT deletes a range of lines in the current file
DUMP displays a block of memory
EXEC starts execution of target binary program
EXIT transfers control to the level 1 operating system
FILE initiates file manager operation
LIST lists the current file
LOAD loads a file into memory from cassette tape
MOVE moves a block of memory
PROF terminates printer operation
PRON causes a copy of the console output to be listed on
the printer
RDTP reads a Digital Group standard binary tape into
memory
REST restores memory from breakpoint
RSEQ renumbers the current file
SAVE stores a file onto the tape device
SYMB lists the symbol table on the console device
WRTP writes a digital group standard binary tape from
memory
3.2 DETAILED COMMAND DESCRIPTION
This section gives a detailed description of the command mode functions.
For each entry the command name is shown with the required parameters. For
commands where a sequence is required for use, the steps are shown listed as
1,2,3... Commands with similar sequence numbers are alternatives at the
same step. This is shown as in the first entry for the ALTR command. The
function is initiated by typing the command name ALTR , a four character
address followed by a carriage return. The current contents of the address
are displayed on the following line. Entry of a two character Hex number
loads that value into memory. Entry of a space followed by a carriage return
does not modify the displayed memory but displays the contents of the next
memory location. These level 2 steps may be repeated as often as desired but
entering a carriage return with a null line terminates the command and
returns to the command mode. Many of the commands require that parameters be
appended to the command. Where a command has optional parameters, a space
or carriage return is shown to emphasize that option ( sp. = space bar, ret.
= carriage return ).
ALTR COMMAND
The alter command is used at the command level to examine and modify memory
locations.
1 . ALTR HHHH lists the current contents of memory
location HHHH
2. W ret. loads memory location HHHH with the hex
value VV
2. sp. ret. space causes the contents of HHHH+1 to be
displayed leaving the contents of HHHH
unchanged .
3. ret. terminates the alter function.
AUTO COMMAND
The auto line number command prompts the programmer with line numbers for
insertion into the current file. Line numbers are generated, starting with
the number specified, at an increment of 0001 until the command is canceled
or when the number generated is found to be in the file. Entering a carriage
return after typing the four character command enters the auto mode starting
with line number 0001.
1 . AUTO LLLL generates line numbers starting with LLLL
1. AUTO ret. generates line numbers starting with 0001
ASSM COMMAND
The assemble command initiates a symbolic assembly of the current source
file. There are two options which may be specified with the ASSM command.
Requesting the E option suppresses the generation of the full listing and
instead, lists on the console only those lines where errors are found. The L
option preserves the contents of the symbol table prior to assembly and
allows two assemblies to share a common symbol table.
1 . ASSM DDDD 0000 performs a symbolic assembly of the current
file and loads the object program at the
address specified by DDDD with an origin
address at 0000. The origin specification
is optional and is overridden by an ORG
statement in the source program.
1 . ASSME DDDD 0000 performs the same function as above but only
errors are listed
1 . ASSML DDDD 0000 assembles using the symbol table from the
last assembly
1 . ASSMLE DDDD 0000 combination of above
BREK COMMAND
The breakpoint command causes the contents of the break address to be loaded
with an SWI instruction. When this instruction is executed, program control
is passed to the operating system and the program status is displayed on the
console. The program status display has the following format.
CC AA BB XXXX SSSS PPPP
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(CC = condition codes, AA = Accumulator A, BB = Accumulator B, XXXX = Index
Register, SSSS = Stack Pointer, PPPP = program counter)
After a breakpoint is executed any of the valid system commands may be
initiated. In addition to the status display, the program status is saved in
memory locations CCRSAV - SPTSAV.
1 . BREK HHHH inserts a breakpoint at memory location
HHHH
DELT COMMAND
The delete command deletes lines from the current file. If the two line
numbers specified as the deletion range are not in the file, the deletion
range defaults to a range which is bounded by the specified range.
1 . DELT SSSS EEEE deletes a range of lines starting at line
number SSSS and ending with EEEE
DUMP COMMAND
The dump command displays the contents of memory. The display is formatted
in blocks of 8 bytes and is displayed with the start address of the block.
1 . DUMP SSSS EEEE displays a block of memory starting at
address SSSS and ending with the address at
the end of the next 8 byte boundary above
EEEE
ENTER A LINE INTO THE CURRENT FILE
Lines are added to the current file by entering the 4 place decimal line
number followed by the text of the line.
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1. DDDD text. enters a line with the number DDDD into the
current file
1. DDDD ret. removes line number DDDD from the current
file.
EXEC COMMAND
The execute command passes program control to a binary program. This
command may be used to execute a program produced by the assembler or loaded
from tape.
1 . EXEC HHHH passes control to the object program at
address HHHH
EXIT COMMAND
The exit command passes program control to the level 1 operating system and
displays its menu.
1 . EXIT passes control to the level 1 operating
system.
FILE COMMAND
The file manager directs the use of the active source files and in
particular, the current source file. It is used to create or delete RAM
files and identify the current file.
1 . FILE FLNAME AAAA Adds a file with the one to six character
name FLNAME to the list of active files with
the start address AAAA.
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1 . FILE FLNAME 0000 deletes the file named FLNAME from the list
of active files.
I.FILEFLNAMEret makes file FLNAME the current file
1. FILESret. lists names, start addresses, and end
addresses of the active files starting with
the current file.
LIST COMMAND
The list command lists the contents of the current source file. The file is
listed line by line on the console and a space is inserted between the line
number and the start of the line text.
1. LISTret. lists the entire file
1 . LIST SSSS EEEE lists a range of lines starting with line
number SSSS and ending with line number
EEEE.
LOAD COMMAND
The load command appends a file from the tape device to the end of the
current file. The current file can be a null file when the load is done for
the initial load or one with a source program already loaded for program
merging.




The move command copies a block of memory from one memory range to another -
The ranges specified may overlap because the copy is done from the top up or
bottom down depending on the direction in the address space selected.
1 . MOVE SSSS EEEE DDDD moves the block of memory starting at
address SSSS and ending with EEEE to a block
which starts at address DDDD
NEWF COMMAND
The new files command is used for system initalization. This command clears
all memory available to the programmer and should be performed after power-
up to reset all memory to a known state. Executing the NEWF command destroys
all files and should be used with extreme caution after system
initalization.
PROF COMMAND
The printer off command terminates the operation of the print device.
1. PROF suppresses the simultaneous listing of the
console display
PRON COMMAND
The printer on command turns on the printer driver. The printer driver
copies all output directed to the console to the printer and contains a
software delay to provide the proper timing for the printer.




The read tape command reads a binary tape into the system. This command may
be used for binary tapes only, such as those produced by the WRTP command or
the level 1 tape writer.
1 . RDTP SSSS EEEE loads a binary tape into the system starting
at address SSSS and ending at address EEEE
REST COMMAND
The restore command restores the data displaced by the SWI instruction
inserted by the breakpoint command.
1. REST AAAA restores the data displaced by the
breakpoint at AAAA
RSEQ COMMAND
The resequence command renumbers the current file. Line numbers are
inserted starting with 0010 and continuing at intervals of 0010
1 . RSEQ renumbers the current file
SAVE COMMAND
The save command stores the contents of the current file on the tape device.
Prompts are provided to start and stop the tape drive.
1 . SAVE saves the current file on tape
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SYMB COMMAND
The symbols command lists the contents of the assembler symbol table on the
console.
1 . SYMB lists the symbol table on the console
WRTP COMMAND
The write binary tape command writes a binary tape in the Digital Group
standard format. The tape produced may be loaded using the RDTP command or
with the system bootstrap loader.
WRTP SSSS EEEE writes a tape of the contents of memory from
address SSSS to address EEEE.
3.3 USER DEFINED COMMANDS
Provisions have been made in the operating system for two user-defined
commands. These commands may be implemented by entering the four character
command name and program start address in the command table of the operating
system. When the command name is entered at the console the command will be
called by the operating system and is passed the input buffer which can be
used to receive a command parameter string. Executing a return instruction
reenters the operating system.
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CHAPTER 4 SOURCE PROGRAM DEVELOPMENT
4.1 ENTERING A SOURCE PROGRAM
Entering an M6800 source program into the system requires that a file be
created using the file manager. This must be done prior to entering
statements into the file using the editor package. A file is created by
entering the command FILE then the file name followed by its start address.
When a file is created it becomes the current file and is the target file for
the other commands. The editor package consists of the set of programs
invoked using the DELT, AUTO, RSEQ, and LIST commands as well as entry of a
line number from the console. These operations always operate on the
current file so that once the file of interest is made current using the file
manager, source statements may be entered.
Statements are entered into the current file by typing the 4 place decimal
line number of the line desired followed by the text of the new line. This
works whether the line number was typed directly or generated by the auto
line number program. One difference exists between entry of a line using the
AUTO mode and typing the line number manually. The AUTO mode prompts the
programmer with a space following the line number. This space is not entered
into the input buffer. Spaces following line numbers entered manually are
entered into the file and will indicate to the assembler that there is no
label on the line. If the line number of the statement is presently in the
file, then the text for that line is replaced by the new statement. If the
line is not presently in the file the new line is placed in the file between
the line with the next lower line number and the line with the next greater
line number. If a line number is entered with no statement following it then
that line is not entered into the file. Lines are removed from the file by
typing the number of the line followed by a carriage return. The editor may
be invoked at any time in the command mode, but it always operates on the
current file.
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The contents of the current file may be viewed by invoking the LIST command.
The LIST program operates indepently from the other commands on the current
file and may be used to list sections of the file while editing. The DELT
program deletes a range of lines from the current file. This program
operates through the editor by generating dummy null lines over the
specified range. Errors in using the DELT program are in general, not
recoverable. Therefore, it should be used with caution on files which are
not backed up on tape. The RSEQ program is used to renumber the file in
increments of 10 and will provide space to insert lines in the file. During
program entry the AUTO command generates line numbers only for lines not
presently in the file. Alternate use of the RSEQ and AUTO command allows any
number of statements to be inserted in an existing file.
4.2 USING THE TAPE SYSTEM FOR SAVING SOURCE TAPES
Source files may be saved on and loaded from cassette tapes. The SAVE
command writes the contents of the current file to the cassette interface.
Because the tape operation is independent of the address range of the
current file, tapes may be saved from a file which is located at one address
and reloaded to another address. Also, the SAVE is independent of the length
of the file. The LOAD operation appends the data from the tape device to the
end of the current file. If the file is empty prior to the LOAD then the
contents of the tape become the file. If the file has some statements in it
prior to the LOAD then the contents of the tape are appended to the end of the
file. After the tape has been loaded, the RSEQ command may be used to assign
unique line numbers to the statements in the file. Using the commands of the
editor system in conjunction with the SAVE and LOAD commands it is possible
to merge small files into larger files and to relocate whole blocks of
statements within a large file. To do this, the blocks of statements to be
merged are written into separate tape files by deleting the lines which
surround them in their present files. The files are merged by reading the
first part of the new file into memory, appending the second part of the file
from tape, and so on. When this is complete, the RSEQ command will supply
the proper line numbers. This procedure may also be used to build libraries
of commonly used subroutines. These subroutines could be stored separately
on tape and merged as appropriate into a new program.
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CHAPTER 5 PROGRAM ASSEMBLY
5.1 USING THE ASSEMBLER
The assembler accepts source input produced by the Editor package. The
input format is as described in the Motorola M6800 programming manuals;
exceptions are noted in the differences section of this manual. The
assembler is invoked by typing ASSM followed by a parameter list. The first
parameter is the 'errors only' mode. In this mode only errors encountered in
the assembly are listed. This option is selected by entering ASSME followed
by the rest of the parameters. The link option is invoked by entering ASSML
followed by the parameter list. When the link option is selected the symbol
table is not cleared prior to assembly. This feature is used to link two
separate assemblies with a common symbol table. To do this, both source
programs are assembled using the L option. Cross-program references will be
flagged as undefined during the first assembly. Assembling both files a
second time will resolve the common symbolic references which were
undefined during the first pass. The L and E options may be used together
and in any order.
The second parameter of the ASSM command is the binary load address. This is
a four digit hexadecimal number which specifies where in memory the binary
output of the file is to be located. If this address is not the origin
address range used in the assembly, the object file can be moved later using
the MOVE command. The load address is not an optional parameter. If it is
not specified the BAD PARAMETERS error message will be returned.
The third parameter of the ASSM command is the binary file origin address.
The origin address is a four character hex value and is optional. If it is
not specified the assembly will default to a start address of 0000. In
addition, an ORG directive placed in the source file will always over-ride
the start address specification.
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5.2 OUTPUT FROM THE ASSEMBLER
The assembler produces two output files. The binary output file is the
memory image produced by the assembly and consists of instruction opcodes
and data. This file is loaded into memory at the address specified in the
ASSM command string. The listing output is displayed on the console and
optionally on the printer. The printer is required to properly display the
listing. Each listing line consists of the following information: line
number, error code (if any), instruction address, opcode, operand data,
statement label, instruction mnemonic, operands, and comment. At the end
of the assembly listing a count of the number of errors found in the program
is shown. It is possible that the number of errors shown on the listing in
the error field does not equal the error count. This is due to the fact that
only one error is listed for each line. Multiple errors on the same line
would be added to the error count but not shown completely in the error code
field for the line.
During assembly, a symbol table is produced which shows symbolic references
and their values. Although not normally output by the assembler, the
contents of this table may be displayed using the SYMB command. The ouput
from this command gives each symbol, the symbol status, and value. The
symbol status is represented by a code indicating how it was used by the
assembler. Symbols with a status of U through D at the end of the assembly
are regarded as errors.
SYMBOL STATUS CODES
U Undefined but not used
R Undefined but used as an operand reference
D Double defined
E Defined - extended address
0 Defined - direct address
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The R symbol status designates a forward referenced label. A symbol used in
this way is never assigned a page zero address by the assembler. The reason
for this is to eliminate the "Phasing Error" produced by the Motorola M6800
cross assembler. At the end of the assembly the symbol table dump should be
consulted to identify an opportunity to use the direct addressing mode with
a symbol. This would appear as a symbol with a status of R or E and having 00
as the most significant byte of its value.
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CHAPTER 6 USING THE DEBUGGER PACKAGE
The debugger package is a set of programs used to execute and test a program
produced by the assembler. This package consists of the EXEC, BREK, REST,
DUMP, ALTR, RDTP, and WRTP commands. A binary program may be entered into
memory manually from the console, from tape using the RDTP command, or as
output from the assembler. The debugger programs may be used regardless of
the source of the binary file.
The EXEC command executes the program starting at the address specified in
the command. The program under test can return to the operating system by
executing an SWI instruction or by jumping to the operating system entry
point - address 0500 (hex). Provided that the stack has not been unbalanced
by the program under test, the operating system can also be reentered by
executing a return instruction. The BREK command saves the contents of
memory at the address specified in the command and inserts an SWI (Software
Interrupt) opcode at the address. The contents of memory are restored using
the REST command or by inserting a different break address. When the SWI is
executed by the program under test, program control passes to the a system
program which displays the processor status when the SWI was executed. The
status display is formated as follows:
FLAGS A REG B REG X REG STACK PNTR PROG CNTR
After a breakpoint has been executed from a program under test the system is
in the command mode and any of the system commands can be used. The DUMP and
ALTR commands are used to display and modify the contents of memory. These
programs provide the capability of patching a program for testing purposes.
The tape programs RDTP and WRTP interface to the Digital Group tape reader
and writer and may be used to write and read object tapes. The tape format
used in this command is not compatible with the tapes used by the SAVE and
LOAD commands. For both the RDTP and WRTP commands the start address and
23
stop address must be entered as part of the command string. Therefore, when
WRTP command is used the specified start and stop addresses must be
remembered so that the file can be subsequently reloaded.
24
CHAPTER 7 DIFFERENCES BETWEEN THIS ASSEMBLER AND THE MOTOROLA CROSS
ASSEMBLER
There are a few differences between the features supported by this assembler
and the Motorola cross assembler. The entire instruction set of the M6800
processor may be assembled with the system, but only a limited number of
assembler directives are supported. The assembler directives which are
supported are summarized below.
SUMMARY OF SUPPORTED ASSEMBLER DIRECTIVES
END Allowed but not used by the system. Assembly is terminated
when end of file is reached.
FCB Supported to the extent that single byte definitions only
are allowed. Declaration of multiple bytes requires
multiple FCB directives.
FDB Can be used to define one double byte. Definition of




FCC Supports single or multiple byte string definition. The
string placed in the operand field must be enclosed in slash
signs, e.g. /TEST/
25
Symbols as well as expressions are supported as operands in addition to
constants expressed as decimal, hexadecimal, octal, binary and ASCII
strings. Labels are limited to 6 characters in length and operand
expressions are limited to 40 characters in length. Expressions are stored
internally as 16 bit values so all arithmetic operations are evaluated with
16 bit accuracy.
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CHAPTER 8 OPERATING SYSTEM MESSAGES
8.1 ASSEMBLER ERRORS
The assembler scans each line for the number and type of operands and for the
validity of the instruction mnemonic. Listed below are the possible
assembler error messages which are displayed in the listing between the line
number and address fields of each line. A blank in this position indicates
that the assembler found no errors in that line.
ERROR CODE MEANING
D DOUBLE DEFINE The value of the label was defined
more than once during the assembly.
U UNDEFINED The symbolic reference in the operand
field was not defined during the assembly.
I INVALID MNEMONIC The string in the mnemonic field
is not a valid M6800 instruction.
M MISSING OPERAND The required number or type of
operands for the instruction indicated was not
found .
B BRANCH ERROR The range of the indicated branch is
less than -128 or greater than +127.
8.2 EXPLANATION OF OPERATING SYSTEM MESSAGES
The operating system generates error messages in response to certain
commands which are entered erroneously or when it finds a file which does not
conform to the proper data structure. Listed below are the possible system
messages and the conditions which can cause their being displayed.
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MESSAGE CAUSE
WHAT? The command name just entered is not
recognized by the system
N.I. The command name which was entered is a
recognized system command but, is reserved for
a function which is NOT IMPLEMENTED. Two
commands CST1 and CST2 currently return this
code.
BAD FILE This command is sent by the system when the
programmer attempts to use one of the system
programs which is capable of modifying the
current file when there is no active file. It
is also sent when the system encounters
improper data in a file. The best recovery
from this condition is to delete the file and
reload it from tape. It is also possible to
dump the file using the DUMP command and try to
reconstruct the file manually using the ALTR
command. Details of how to do this may be found
in the Editor / Assembler Design Document.
TOO MANY SYMBOLS The symbol table has overflowed its bounds
during assembly. If the system has been
configured to use an abbreviated symbol table
( less than 256 symbols ), lengthening the
symbol table will correct this problem.
Otherwise the program must be broken up into
smaller pieces and assembled separately.
28
START RECORDER During SAVE and LOAD operations this command
prompts the programmer to turn on the tape
recorder.
STOP RECORDER During SAVE and LOAD operations this message
prompts the programmer to turn off the tape
recorder and indicates that the system is
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